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1 

=i.-)vm.m) ^mwi'ez^=i.-)vm.mi&mhxMm&t.-fs. 

A. 
A. 



(2) if^M¥5-32 6 0 24 

2 

mm ills. ^m\zm^vitmmmi^7.7-i.<o%mijmz^ 

S!&«iSlL, -€-©t|'TgfeSS<'^^:S?3.-;i/^Jfi©iaae* 

T, ^©rtSfciiSViSS*«^^SSfCj^f •5t^Slil8S 

W^©3iSS#»tC^-rs tiS'-f V-T?^@=&<?±S-B-* 
C i: C j; o rmJfflrtJE A tll?ai*3fi«©±#S«lM 

mm&,'^7,7-KprQo>rAm.^^. fiE*i)-*©MSfigiJ>$ 
^m^©mffii^iafiimi*i£e**tsmicii5< 57 

-CffiafcSjfibTt»SffitS®^:i7:x-;i/«?t&©3SSBBji6 

©;*c€rvim?a©-ii#sa[iis&s 6 tcss;^»ST?«^« 
mmiii±^ < ti ommmmmzm-r^t^mim^^m^^ 

t £i|$iii:-rs»e?av'X^A©^m>^fc 
»m}a->xxA©il£^m«JBE©^^fi^^. ^ft:©»«»->x 

40 \Zi^mL. ■€-©^>i!lL.fcmif©^««JBES#*aa:L 
T*ft»b. 3ise*lCg>fo¥<il5<;a::3fcit$5g©^?aS© 

«fiSfr^»a?a>'X7^A©ite«^ffi, 

t ^ L feSf -> X -r A ©*ll:*Ffe »C*3 

T, «S©S««^»Sg*«g^L.T»^Pll?&v'X7^A® 

50 f T^fe¥<fiS*^±#-rs^©MSSi^fflL, ^^ja 
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(3 

3 

^M©4>t?. ;ine)©«i»|g®t|>T?il>?S;<4:'fe— 

lgja:^>'rL-;Pit5ij)!Si»LTiS«JEE 

t /ft -5 L fcif mffi i'X X A ® JiSflt;? SK*5 

[^^31 13] mm^mmm.^^m-:^mmn.m. {=e 



#BI^5-3 2 6 0 24 

4 

;tfi£3 0~4 S-Ct^^U S5ie3!sm<?ifclr<tSI^T 
iaS©S<£®<£2 0~3 5*Ct|gj£bfcr:t<&4^ISi:-r 

[W^Jgie] 3tS«85»r*5ViT3ES^O. i~o. 
5 CtUli?a^*®l 2 596£t±^«L;ftVs«»C^-1"7 

1 IRUtl 4 75S1 5 ©<Kin*^ClE«EO«imHl!K^k 

- *^#m?ftxfips?a>'x 7=- Axt4-€-n e. ©^a 

XB«a©^5?3.-;i/*>^i5:§ifm?ifi>' 

x-7^Aic:tet>T, tirffim?fi©a«j&J^tbfc^B(:/^s 
±©sja*«»-5^fctt^fi*«x6-r, ^E-©fi?aias*i:fe 

J:* 3 0'C«Tfcift-DT*^e^V^«:teJ:-f-3 orfiiT© 

5S 1 75S 8 Rr; 1 0 Xt5 1 2 TiM 1 5 ©^Brtl*MC|E«© 

[«*:bi9] lgSc®ti^3.-;V'm*^5«^$tx-5 
^©iSSdi*t«En&«^. ^t»tt»^?a->XT-Ai^ • 9s- 

2 7I»S 1 8 ©fin*MCfB«®Pmffi->X5^AX 
«-?-©^^;EFffi. 
[fBBj®Pigg>ft|!iBJ] 
[0 0 0 1] 

CO 0 0 2] 

^^^^®*^^t:<^>£ffl t b. 
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I 



(4) 



#58^5-3 2 6 0 24 



5 

[0 0 0 3] ^@^(r@?l&|^fiS^@?ai^JE*OS^35: 



+ H2 O 



Cd+ I/2O2 
^t&tC, ^^tp-CttiJ^UfcCd (OH) 2 
Cd (OH) 2 +2e- — CD+2 0H- 
©Si^:T^®Cd^CS*Sns, C d i:KSI;*f:^**SJfS 

sast < >cs»gift»ffl«&s«?aT«3£«jE3ts© 1 m 

mi)m-r^tnnmmi)m$th. 'M^n\z^^mmei<o 
»m^ci>:f3i<\^. mmmm<om^^mMifim-r^iimz 
mm<Dm'B±mz^^%m^mo{&T^i^±v. 

[0 0 0 5] 

mmiflmmi^j:: 5 tf ssiia] nigsj^N 1 - c d #m 
t3inmmm\z\mm^nx\^^f3:^\ 40 

[0 0 0 6] —^^/fDV-ii^mmWlk (N I/MH) fc:fe 

^mmmmt vx<DmmAmN i /uumnrnxu, c 
<Di:^u-i^y<Dmmf)mt>n\z<<. ^mmm<DMm 

[0 0 0 7] ^LT> CCD3fe^Sffi£«^m-rs>^}*¥ffl 



*^m<DN 1 -cd#m?i&-e{iiia^m^ic^mmjaE*»±# 

40H- —2H2 O + O2 +4e 

C d t-fmoDmizKfSrt^. 
[0 0 0 4] 
(5!fXiB«) 

Cd (OH) 2 

i&:^^iz^-oxm^m^m^x^m'&< fya^^-rm-^ifl 

[0 0 0 8] -eCT?, «a?[lI»*«*<;S:r), 

JSC, ^iE>\z%nnm. msimz<t:^x^^ifr^(Dx 

[0 0 0 9] -®IC«(€^ggl!#€%(^:%|gc©^€f&> 

m?ai:m;^-reii:!6»W5i5s*^ i:ne>«scosR«?6 (x 

[0 0 10] ^cx. c<Dmsi(Dmmm (x\tmmm> 
*^&m^-$nxi^zmm^mmmni& (ti^i-;>m 

(Dm^mnm^i-bijvxh^^-r^t, mmm'>xy^A 
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7 

[0 0 11] *S!?«ttJ:®«*:>;^&«?Sfe-rS'bo-p, 

•5. 
[0012] 

[K)S*^ft-r«fcj£)©¥a] ;:©ssi*«si-rsfciie) 

(Z)fiS*«g*)i5< *S35fd-jfi®5g^?a 

[0 0 13] *fc2f:j«wtt. mm^wmm'kAm-im 

tt©gs^i-©<5rn*»i>;»ft< t t-eHif »cta««ittS!£BBe 
[0 0 14] «iie«e^Mi!iifl;^s-*3g^m?fixtt 

itcmeS^b. 3(Sm*(c:MIB^-:^a.-JPm«6©i£®-6» 
[0 0 15] Sfc, faia®^^gBMK^fc;^M-*^#@ 

7;U5-':7A, xa-e-neo-&^/5:i:©l^^tt©AVi 



(5) #B8¥5-3 26 0 24 

[0 0 16] i(riS«(@^BB^K'fti^M-*^^S 
«&:/l-«E3-a-fcliSIP± 0 ®*i»* U Vi. 

[0 0 17] miBag^Bia!i6^b^jii-*iiism 

[0 0 18] *5!e^», Kft^S^^flEt-r-SiE 

Xfi-£-©*3gYt:«&Si«:i:-r5ASd:, 7;i'*'JttS« 
JK^iiA. ««®5timfl&75S*««ft*^e.«l*K$n5i:^ 
fCi1.ilft:®Mg|J^)-irs!?^^!&«Afc«SffigaS'gtft^S 

-)vnm<omm^^\^. -?-®*-cS'&igiv»^>'3.-ji' 
a?a® its * ^ ^ (ciaj?«^»gT?tt» b, MSta^«ia 
stJiiSbT, ■e®i^^'bitsviMa[*i^ffifij[»C]^-r-5 

Bf^©^S^S»zS-rst^'1"V— Tf^SS: 
{9jh^ 1t S C i: t: J; t3 TSjaf^EE:^ tmi^jaffi©±# 
SfflifflL, »S?ifc->:^5^Ai*gT®iafif)-^, miji^may 
30 iis«iii>s-e-, ■s?t6^a©-e5o;t^®*«T?€r^)flifcu 

[0 0 19] «e«ISS!K^b4fe«-* 

}av'X7^A©*TfflSJrSjfibTl'i-5«»©^iJa-;l' 
m©?iSmMS&^*»e®±#®*i|i€rtt»U. ■€■©((•1? 

Sti", ^^©^m^7^Kltilt-^ti5'-fV-T^^<& 
[0 0 2 0] 

«lbTii5mfftJiS8lfrffl)ESLfc»m->X5rA®^m 

■^mzi&\,^x. mmki^7.7-KomimMs.(Dmz. ± 
50 'ja.-)mm \z^m\^. "tco^mvTzwemoi^mm 
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9 

[0 0 2 1] sfc. 2^^Hjtt. mm^mmm.i\:.±m-7ii 

4T®i^ma)tfT, j:ne.<i!>«l»iS§otfT?i!>;5:< t'^>— 
CO 0 2 21 a)f^KS!Kfl:^K-* 

[0 0 2 3] a^^lfl^^fl:^M-zK 
[0 0 2 41 *5gK«, «l@«ffll!^ft:^Jl-* 

[0 0 2 51 *5gM», tt^^KSISfli^®-* 



(6) #5a¥5-3 2 6 0 2 4 

JO 

3fe«tHF8&*s«b. %n^nmt^z.<omvf^^is.\z'P 

CO 0 2 61 iirE^a»ci»5±#-r^miaSffl^::*:M 

fia o~4 s-cirsijeb. m^^mw±\z^^wrWi.m 
10 (ommm. 2 o ~ a s t: tas^rs rodw* b vi. 

CO 02 71 ttrffiSl^^£Hl/Kft;^S-*3g#S 
?i43i:}iP«ffi->X-5^A®^S:35rJ£[C*3V>Ttt, ^®mSSE 
tC*V>T^f|^0. 1~0. 5 C t LflS&^a® 1 2 5 

CO 0 2 81 ^fc, ME«[®SglBl!^^fc;^S-*3g#m 

[0 0 2 91 sfc, mmm^^mmc^Wk-imm% 
jaxtt»«jt&>'XxAt-eti&©5fem:«fjifc*5ViT«. 

K«ScOt>?j.-;i'*»&;fS:*if«f&->X7"A{C*5ViT, 
ia*>?rL— ;l/«ffigSVittpaSS->X5^AOfiS*t, i^t^ 

(Ctt^S/OtASTv ^E-©mtaS*s*J:*a O-CKTtc 

u -D ra^ &^vi 3 0 x:skT<oim-cmmimm 

[0 0 3 01 MESfms^XT-AXa^E-O^mT^ 

ajifii'x-T^Afc^DViT. sfttjifiv-XT^Aic^assiEeiiii. 

[0 0 3 11 

Cf^ffil *%?gttWI2®UI(S»cJ:0. j*:©fpffl*-r.5'b 

[0 0 3 21 iEm^&mm(r)nm-v\m^mr^t'Ao 
^^tiRfSi (1) , (2) . (3) iz^^nmrna^^ 

50 [0 0 3 31 
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(7) !|$BB¥5-32 6 0 24 

11 12 
iEffiiHa O— 1/208 +H* +2e •••(!) 
ftffi:M+2H* +2e- -»M+2Had (Ka*lfl) — MHj (*g5ffc;<Kl) 

• • • (2) 

MHz +1/202 -»M+H2 O (*) • • • (3) 

fcK^^iS<>:^^:ftStc:fe^>T®IK^n-2>©■rS^firt® flBES (^^9 9. 9%£tJi) &SfflU -&^mMm 
£E:tl±#*ttIftl'?^-5;:i:fC;a:-5. ^:CDHJ«:jlSJCfeVi Nia.e Mno.4 Alo.3 Coo.r (fiU Mmaf&± 

T. 3g^S®*S»CA'5i:. SiS (1) . (2) . (3) m^m<om-^mt.t^) ©ABs J^S!«jgO*^K^-& 

ifi^^<. ^mm.ifiimm^\'^mM^<om'^\z\^, z.<r> y'j\\L-x.=^vymm (ptfe) -^mki^i^^sziBT^.^ 

ffi) *taote»c^mfl&offiS^i'»«^:-:^ U tfr:;i/7;pri-;i/ (PVA) , *JP3R=^^>';>(9^;Hr;i/ 

a.-;i/m»©ES^tCJ;oT"b^m«ft±#-r5li?t&rt 20 D-X (CMC) S5SS*^6;a:-5iBifaa&Sn^'^-Xh« 

tCJ;r)^€IiI8&S*>y hfSAv ^«mSfE*«iJ>$*« [0 0 3 6] MlieWfCtt:i^U:t^7^ >-S!, CflJ;l«3j? 

#S-a:-5. r®ffi*«ftSS^^-r-5*ig®^-&^©¥ 5<7 [0 0 3 7] r ®l|?&COS*«ffit L-TtilEfii 1 tr^ffi 

[0 0 3 4] me^WiSJE. B^iSlCioT^ fc. ;i(D?g^?t&*, 6 V^V^ttl 2 V^:v:i— ;Hi?tfi£' 

TIStt, e:®^5£m-Et*ilriT» HiJ-ttLTtPSfl&rt^Sl J:®rt5-fe;l/^:i?:3.— ;i/«?t!lCDlCS|S:04fc^-r. 04 

TVS?). lBKl!S«fl&®ff*8B^V»tt**SS#ffi©^«ffitt«© 

[0 0 3 5] ^tcm«ii^fiS*«i»-r-5feje)Oias«iftisg 1 2 ^tg^p 
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(8) 




13 



^sica^b, ^-^li&^s&aBu 1 0 0 Ahss® ufc*««ffi«itBig i 9 icjgi&s*, stensgi arm 

[0 0 3 8j 56 -am^ff^iUT, sr^smamffi^fi w©^;$?a-;i/«?fii^Ttf*s?(tfi:B-r-55iim?fii 
{c.tciTa!ft-5*t$ai 0 0AhTabn«:c©§aic*f i^? 8©m«iaa**4 5'ct^-r'5t-?-©«?i&aa[Si^»s 

i/Tio~20A(o. i~o. 2cffiS) ©mssT^ 1 7 "c^iaiu ^©^mjt6*t4 srciaatc^LT^i)* 

2 OA©f|«£f 5-fe;U©#-&ttg«f«JE5. OV < irfc^S^IirKl 4©ai!iMigX'f y^l SSMffllSgl 

fc. 3s-*«-tf-'fi';i'*^»iiii©s»?atS©* n;svi«cLfc (las&^flg) , zLonmmimsfm 

[0 0 3 9] 5E«l??Sil^Tttiaft«i»fi*m)£©iai£ -5. 

4 5'CC|g)£U, 1 3 "CaS^iailS^^fi (ti^ (IlifiWS) 07(C^t-«fc, 06©^>?a.-;i/fi|ffl© 

m«!jfi< (eij&s i0 2 K^-r«Kmp^tas?5*±#b, B5JcfiBLTv>*3sm2 4 ©sff ©as*^±#u-i*-r 

-f y^l 5 Si!l^Sgl 6-et>oT*5; hU 5gmSSf£*< [0 0 4 1] 5i5m;?ftiUTttilig«9J2©®S«i»Sg© 

mjEEtmrtMflf©ra«*a5tc*-r. 05(c:^-r« (SIJSW4) 0 3©*m?a*5-fe;i/S[S— flc-fbb&e V 

tC. <R(:5iBSfm»m£E*«^5£®ffm«l. 5 0 VIC. ffl®*>'a.-;H[?fi* 1 6^;5?i-JPEBU C:© 1 6 

*j<9±u nmmsLo±^i)mm-^ti^. t<\zm%n ia8fc^-r<fc5;^»m'>XT-A2 6*«(su&. ci© 

«JgitrA-5tm?lSia«©:*:«i±#*»a&S©T, SLmfiWt ifSffi5^XxA2 6©«tI^?^BS^cS5J5LT^>S^:i?3.- 
Lfc*i-3T. ^S^gBliSmJl&WftfSfeilS b. c, d. e. f. g. h. 1, j©#10-fe;W 2 
V»5g«ffi-Ct>oTi:<tC*-:?i-;i'm©l8^S«*ft 7©f|1f©^1.^®»CiIS«t»S (-fe^iJ— ) 2 8 
*S d t**^ >?a.-;V«?l6©»«^a©^-tt, iJ-f SSf b. P«?fi->XT-A 2 6 © 1 0 2 

1 2 Vti?3.-;i/m©a^S:06tC5^t-. 0 6©^v^ ?l6©i1.fflll»Cil^bfc«^©Jt««i«-C*-5. ^-Jr^i'aL- 

-ji'm?fi©as;^r^©Mfli®.tojj^;wh2 1. :}-s/h2 ii5Vit#;tsn^©T, r©ii?tkfis*^fflar<ft»S2 

2^T?iSg*Wt&«J*T7U*>fetaS«tffllll 7S:^>7a. 8 (10^-0?) i:aWtLT5iS«Il?S©gi!)Mi3X-f 

-;i/S?fi©tf*eBlCttBLTV^-53g«?lSl 8©m«^1-^ 1 SSHK^-Br^^ffllSl 6S{t:lfc«JE£-?afeS. 11© 

®(CS3Bt, mMm\^^-7^^^\t=Ei^a.-)VW^O% »fll?a->XxA*Di:-r^. 5i5«*J*tLTttfifl!«ltt 

m«jE=&«^ffl-r2)*«iijE^»sii 9 taftUT^ismiHi is 2 8 no^m *B'f5g©MS4 s-ciciajtu, 

Kl 4SM-IBS-B-5*(WgBl 6 S:ffl^fc£ti1-«-r'^ Si 1 3^1 6=^'J=L-m^f>U^mn.f&'y7.7-l.\Z%% 
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(9 

15 

a, b, c, d, e, f, g. h, i, j ffl^ft?fisa? 
««-fiS«i»3g2 8 (lO^rBf) T:^»U 2:cD«i»S 
S©4"T^i*< tfc 1 -fe;W£t±*tftt>^<SJtiaS4 5 

(mt&m 5)03 5 iriVetS-flc^b Ufc 6 V 

-;i/«it?iJftmbii5«fE*#sfc«)Cia 9 ics^r.^: 5 

fc. 1 3 T^mS«S£««?aif. A. B, C. D# 

if}v--:f\zmnv. iinsmjfiifA, b, c. d#^';1' 20 

^<OSWtmmx-( 1 5 4MgBS-&^«l«ig 1 6 
[0 0 4 2] ^m*i*iUT»P«?t&->X-rA*4t>? 

rL-;p«}i6S»c4i^;w-:?'oS?ifi8fA. b. c. d»c4J- 
smPA, B. c. Di/'ju-yc&^®?firo^mmffi 

(SIJS«3J6) |g3 0?ff®?6S:5-fe;P«B-«:fl:bfc6 V 

* <D^s.*k^-:^mmv&m 4 1 i; t ^m«jEE«ifti 
[0 0 4 3] 3fl5e:)5St bTfims«i»s*m^®ias 

U ^>?a.-;l/«flfilrfiHMb&l Od-^CDmfiJ[i:4 
i^JP-T'lC^^SiJbfcPSjaA. B. C, Di^JI^y©^ 



!|#M¥5-3 2 6 0 2 4 

iff 

«irbfc. 

(^is«^7.) nmmi, 2, 3, 4. 5. 6. fc*5v» 

«iftl8gi 9*tgS6HH;^'f 5/5^1 5 ii^^v-fcaiiib 
T, 1 3 *^6©3te^m«E 1 S«i>3«-5§SSE«« 

m^S3 3<&{e^^^J^<>:b;^. €?t&iiS^VW^^tt 

A (0. 10 £AT»CSSU *5IKj£RfK**iSja-r5 

nMWiifimnft\^^m\zv^. ^t\m\-\tmmmi, 2, 

3. 4, 5. 6. i:RD«J5g-Ca&D, ^S^SSfel^UT? 
r<D^5;3.-;Hlft&©l«flItbTSIJ(g«SJ10^i? 

© 1 «^ci:bTSIiS«3|4©»m»'>XxA*SCXCl®P« 

Sl^5&[R)®fl!lS&«3l^*:2 0TiBS*mt, 01 1 C^-T 

^ttfc5iS-&3 6 tC@j£-r-&«^ib&m«-r'<TSISfi 
091B:i;ilStCJ4tl^D«^T»»5, 

i;-e««>. seicaiJi;&iBj*ie®s?tfefl!iB®ii5fi«:2 0 
amBm^n^nit^mttn. mx.\icu, ai. f 

e. Ni, Al-a-^. Fe®Nl>(2/+ffi. 
^I/Ja^^l!. L^S©7>5';P)a:if*>e.;a:^«fSi:b 

SEBbfc*i-&©^v>zL-;i/m?ife®Sil'&3 6®±S0B: 
t;t-5-®b-b»r®0*01 2 (a) , (b) tCSt. S 

0. j£g5»cassi«»&fflo^mg53 8*ts:^te.nT^'i 
(5IJSCSI9) 0 3®^mffii 0-fe;wSi«®— ft^kbfci 

2Vffl^5?a.-;i.mm*«J«b. m»®ai;^[Rl®fl 
jafflJHSCu, Al, Fe, Ni, A 1 

^®s*eigtt®finfc^s«i|EfCT^«^)s«, 3*1!. 

L*S!«^®M3Sft: 2 0 TlS3Slb, 0 1 3 ICS^r^itC^ 
®tv'a-;U«flSm®j£ffl7Si 5 • St?SJ*JT#.5« 
ICS?&ffl®SSt«i|i&D 3 5*iS»tfc?(5#3 6 lC@j£f 5 

«i^tb&£t^i.tt-r'<T*ig«ig2i:iBii;«j«-?*;5. ^ 
®j'Ea*afei^D-e*5, j:®tv'3.-;vm*Kt-r 

(iiJS«sjio) iEm.h^mh<Dmz-^nv-^^mm. 

b. ^®iEffi':aSt-fe/tU-^FBlClS*ttm 
«#UX9^^>®la^;S:^:=£:;^^ES-|^, b*^feS!K®-fe 
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(10) 

17 

aiti**i8^iiaiis 1 5 ~ 2 0 1; \zmr^ ii^mm^&m lo 
miiS*jij!>3-a-. m^(r>^n^Tnm\zmt^ t^-f v 

stM^wfcff;^vi, %n.i)m'&mm\z»t^t^'i-^ 

[0 0 4 4] nmu&2bx^. ^%m.mm^\z^^^ 
T. ^mmsitioA, 5fiEm^ra2^ra. ■«c±^ra2^F^ 

-l?3^libfc^<0, ;HI«S©Sffi±# 
4(CS%f. m?ife§ftl 1 SAhtLTl 2 5%5fl5 

mtti4. 3^rat^a^-r5®-e. *siis*ii®mffifi i 
4. (i2 5%^«ffia) ^mbTfess'ceie 

h±^<f3iK). nm(oi^m'mm'htat)-ox. mm^m 
012 5 xi&nmzix^^xmmm-yi^T-Aomms. 

8. 3^M*sb> ^mmm(om.^<Dftib. %nnm^ 



#BS¥5-3 2 6 0 2 4 

18 

•DiD^mmx^^x. ^n^^^m^^x^m^^^iz'p 

*-5. c<o^m:^mtz^^mnm'>:^9-A^p t-r^. 
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